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(54) SINTERED HARD ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a sintered hard alloy excellent in wear resistance, chipping resistance and 
plastic deformation resistance and in which chipping caused by deposition can be prevented. 

SOLUTION: This sintered hard alloy is composed of 70 to 95wt.% hard phases composed of at least one kind selected 
from the groups composed of the carbides, nitrides and carbon nitrides of groups 4A, 5A and 6A in the Periodic Table 
and the bonding phases composed of at least one kind selected from the groups composed of cobalt and nickel with 
inevitable impurities. The Vickers hardness (x) of the topmost surface is regulated to >1.1 times that of the one at a 
depth of 1mm from the topmost surface, and a high hardness layer having Vickers hardness 0.9 to 1.03 times that of 
(x) is present at a thickness of 30 to 150|um from the topmost surface. This alloy is mildly modified over a wide range 
in the alloy surface part. 



http://www19.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAALEaiQsDA4091 04943P1 .... 2009/05/01 



<19)H#H!ft|flf (JP) (12) Q H Jjgp |^ & ^ (A) 



#^§¥9- 104943 

(43)&IBB 9 ^(1997)4^228 



(si) into. 8 mi$m ftmmm^ fi tsmm^mm 

C 2 2 C 29/02 C 2 2 C 29/02 Z 

1/05 1/05 G 

29/04 29/04 Z 

29/16 29/16 Z 

// B 2 3 B 27/14 B 2 3 B 27/14 B 



wjrjrosu ol (& 7 to 





!^S¥7 -261508 


(71)WISA 


000002130 










(22)tiJIBB 


7 (1995)10*3 9 B 




Kfcmxmi'p&mmwTm 5 #33^ 






(72)fg^# 


fflD «W| 








^*!J^WtPS»«-TH1#1# ft* 














(72)fgK^ 










ft)l!WtMii«-Til#lf ft* 














(72)5IK# 










^«ii#fl-r&m^t-Tei#i^ ft* 














(74)f$BA 





(54) BSiO^Si] ttKHHR6& 



(57) BE»] 

own mmnvk, mkm&ts&mmmzB'mm 

Mfft^H] JSWS 4 A , 5A*±rf6A*©Kft 
^fs Mbftfc£tfcKgfc!|»fr5fc38«fc D«R*tifc 
^fc< fcfe Ijfflgfr5*5«»fl7 0-9 5«M%^ 
n ; W h*5 «fc tf - >y fr/l/fr e> ft «S J: »> MRS ftfcsM* 

< tt, 1 mm^^u^mt, ^wm^mitfrz 

gxfr«Sfflfr5> 1 mm<Dif £©t:>y#-X®fi<D 1 . 
lflSM±T?*t>, x©0. 9~1. 0 3fflfOlfy*-X 
SfifcWrSSSSfiJBtf, «*Bfr h 30~150(im 




1 

4>ft< fcM«Sfr&fcS8Wffl7 0-9 5S*%fc, 
< fc 1 ffiWfr 5 ft 3fS£f B t * ^RBffifiWMti i: fr 5 

fig© e y * -7M© 1 . 1 ffifW±T*& t> , 
tulS««ffi©tr-y*-X®gCDO. 9««±1. 0 3jg 10 

wt© e «f m ems® 

*BrtWK:ift*»oT»ftU fro, 
MKBW*l©J|t*^ 3 0 /i m«± 15 0/i m&TFX* 

[ft*«2] MEMIS®K^#(Dfigffig|5tMfe*S^ 
mVLfrmLifi&fELlSi^Z. 1 

3 ] ttGftttffift£&E«tt« n;^ 1- ©# 
a r.>y ^r;l/co-^**^ b M% fc bft t; 

tufB'MISiilK^OtSWby^^Xcm 3 /g 20 
fr, y^O. 8x (20. 2Xa + 6. 8xb) ©M^ 
*iSfttc fc*W«i:f a, l Sfctt 2f2«©$ 

ft?zxmmmM<D u 2 2) ffl©2*©£-^©-3 

K 2 1 fc tt 3 IBtt©*WSSH^o 

[^©fiMiftiiiK] 

[000 1] 30 

[0002] 

[0 0 0 3] fckx.B\ #IS¥2-9 3 0 3 6^&S£ 40 
B, Sffifr?. 50/1 mOBK, tf-y £-7.®g 2 0 0 0 

SC^Al^nn^o $fc, ^¥4-5 5 80 1 

2~5 0 /imtfXBHF'ifc&t), *Sfc««®k:iaiB*K 

®$©6 o~9 o%icta^f 5®**w-rs^sffiaui 

[0 00 4] 

mwmmh£*>tt%mmi bfru ensures 50 



#M¥9-1 0 4 9 4 3 

2 

«*lTVS¥ffi"Ptt, «ffitWLTSaft73[RltC$Jtt§ 

«st»#t*v^T, *£wa*v>m*ic bfrsssMfr 

if W$&Btffi&& b ft v * v ^ H5JIfr & o ft o 
[0 0 0 5] gfc, WfHPF2- 1 5 1 3 9#^$S&C^£ 

«W»§ttlCtt«X-CVTfc, C©rg«»c£oTTr 

[0006] *#gfE©gw«, fiu©nn*iifi*u «fc 
0 j»«^tt*3 «fc tf if^jitt t «nft«a©gK^*»« 

[0 0 0 7] *SSWO*64*l«tt, W±ora 
[0 0 0 8] 

jte&#a«*n, c©«as^tt, jaw* 4 a, 5 a 

fcitf 6 AfcOMMblfc Sfttift^mcKSfttifr^ft 
£i¥«fcDSJR£ftfc'>ft< £fc l«8ifre>ftS&Kffi7 
0-9 5M%£, 3^;I/hfe«fcO : -v^;^5*SSf 

«t d »R*nft'>4 < k 1 1 «H*6a«is^tafc, ^ 

3WMiffi*»6 1 mm(!)i*fiiiDe'yA-Xig© 1 . 
l^±^fe(?, «*ffi©e>y*-XSS©0. 9fflfW 
± l . 0 3 fifWTO ^iaSSJgii 
^ ««iii*»5rt»fc|Bj3!PoT#ftb, fro, ±IB15® 
SS©IP^fr 30/1 m£U: 15 0/i mWTT-S§ C k % 

[0009] *%wk&zmsmn&&fcis\,^mmw 

gPt^ffl©L*tllLfr#feLftV^©*^-rSC k 

IWWft^ft, «Bfto»»i«fc, wmwcw-ox 
*aiBfc!¥ffl*n*igs, b»t±ibfr4b*o 

bftv^ffl^s^-r§c ttf-QtZo 

[ooio] sfe, *%BiiasM«^i^^ 

*% k bfc k 0SBffiK^(OflffiI«{b y^cm 
' /gtO^T, y^0. 8x (20. 2x a + 6. 8 



(3) 

3 

xb) 0H«*»fc-rci:##SLV>o 

[ooi i] s&t, *%m\z&%ffl&mn&&£i3^ 

MO (4 2 2) ®£D2*©t°-^O'5-5S«»0e- 
* fr &ff 6 n5*g?£ifcfr\ Mcit^SglUc&^T 
*#^££fr£?iib^ 0 
[0 0 12] 

t^T, mV.ffi*7 0~9 5fi*%£U i|g-&ffl*5~3 

[oo i 3] *fc, *«flH"ei*, m^^mmm<o\£y 

Sfico l . l ffifJW_tT*fc3 0 «Stffi<DEgfifr £ 0 ffi 

< & § t , mmm.^. t mwm*mftt * c t # us a 

£-e#5±Hfr3 2 0 OSSre&tK SEfr£ l mm© 20 
j»*tt«OKy #-7.H®fc bTRST?**THff 1 0 
0 0 8St?* 5 C i: * 5> , ffl8S^<D«Sffi© e~ <y # - 

(^2 00 0-3 200, «^Efr5> 1 mm£Dg§£ttg<D 
\Zvtl—7MW£Tc£%-l£\ 0 0 0~2 0 0 0 £T5C 

[0 0 14]$^ *^T*ii, ^S^OfiSffifr?. 

rt^KiPafroT#aT5iSS£jffr\ assess© 30 

JSBUMI©«** , co«HftiH*.*J;ak: 
ftfcfcSfW* ££bfc»ifi14fr*#5n&<,\fre> 
Tfe5o 

[0 0 1 5] *^T«{±±SE®glC0i?*^3 
0/xmJ^±l 5 0/imWT£&3£i:*4#Sti:bTV 
§0 3 0 /imct;9ii<&5£:, »**£tttf¥b<*£i£ 
1 50jim«kD»<ftSfc»fc»1t*rafL<fll 

TT5fre>T'&5<, 

[0 0 16] *«WT?f4^ £&©«£ffig|5£!g£- 40 

*a© b& m bfr#& L^nm* t 6-r c t tf-e* 

§0 |g£ffl©b#fflb£#ft£-e&V'>ci:k:J:oT, B 
T?£5<, 

[0 0 17] SBBRBK^Cfeif^TIi, 

6ftT^5 0 ±j£bfcf&Mbyfr\ ySO. 8x (2 
0. 2xa + 6. 8xb) <D$&%%mitt IS^ffl 



WH¥9- 1 0 4 9 4 3 

4 

[0018] *&ic, aittjgjtp-etta^*, mmm 
ic-^tn^B, ^HJ8ftt*hr«x«ig#Tfi«© (42 

B**6tt©lfll±^M6n«o 
[0 0 19] ^liraLT*fcJ:3*tfBI8«Jt£&fcfc 

fro, B^JItttcftftSCi:, 
lc, Bfflt««tt*fl£<***Cfc % fro, »*fc!B* 
B&JLhT5;:£frWC*fc5o 
[0 0 2 0] *%W©«aiSfi8t^K:*»S<fa«x fc 
fcfctf, tttt*oil^*©caW*J:tfj!^^ (fi 

T5C £fr-et5 0 

[0 0 2 1] ST, Sm*%mS©fflfi8t4««t5i! 

num. mi&frimmT*flw?z. m£?&mm*K. 
fct/^r, c m&tt 4 ~ 8 mm%t?% ztawz u\, 

U *MSf*c0iRffi^il^>frt?^5fcJ6, mSBt 
fcfcfctf, fi(T^©Jl71©CH4 , N 2 fc'^tfCOfr 
P>&5HHM£ffl^5o COUHfUcfci^T, CH, B 
4~5TorrgE N 2 ft3~5Torrgfi, CO 
B2~4To r rS*SWSLV\ Wt, M3zR©£5 

^ortSPfcJttetTSffiaso (422) wcmt 

[0 0 2 2] Sfc, #iBBf©#fimg&, 1. 3~2. 
CC/mlnifi1fi65c:W$U\ 

[0023] jprt^msoaa-emsoi^ra^ 

0. 9ftfiLhl. 0 3«W"FO«**#-r**8UBiO 
J5#*3 0fimW±l 5 0jimWTfcf*fcJ6K, 14 
3 0-1 4 7 0 o CcD|SHt?S5cli:fr»Sb^o MSHffl 
ft«»'f'0*H«tt, fci:x.(f, 4~6 T o r r ON 2 
i:T5iltfrT-t5o 

[0 0 2 4] ^cott, rrt^r^cMT^<^SPb, 3f 
Mc0^IS!SK#^#5CD-efe5fr, dO^SPJiJSB, 

P>lmm©^{4Hc0tr>y*-X®gtDl. 1«W±? 
fe5fci6tc, 3°C/m i nl-X±fr»Sb<, 3~2 0°C 

/mi ncoiBHrt(cfe5;:i:frmc0Sbi/\ l$®m<» 

mmn.lt. fctfLtf 4~6T o r r<DUi ^T5il^fr 
Tt5 0 

[0 0 2 5] W±, ^40«Jt*ffiKBBLT, £&<D¥f 
«tB31**fttf6KifiLT*fc^ Set, 



(4) 



#H¥9- 1 0 4 9 4 3 



[0 0 2 6] ^fe<Dgffi3Mcf^*g0L*£BL£#ft£ 

&iagH\ 1430—145 0 ttfratj? * Lvtf, j$ 



10 



LA. 



3°C/mi nlMIK, 



3~2 0°C/m i n 



= [0 0 2 7] 

[0 0 2 8] $?\ Si <DA~Mt^bfeffiJ«<DJS3HI9 
3l5*CNMG4 3 2?*KlCfE»lft, *LT, |SF 13 < 

o r rcDNz "C^ofc,, 

[00 2 9] ttfctSHBI) £ 1 © N ~ P £^ LfcfflfROJS 

fl«**, mmmtmm\cm 1 o»*ftic«oTi«s« 

ai*0*H5U4, ^Sfi^lJi:|5l«5To r r ON, T'&o 

fCo 

[0 0 3 0] 
[*1] 



9* 






m 




£ (i 


IS%> 












T1CN 


WC 


TaC 


NbC 


Ni 


Co 


CH 4 


N 2 


CO 




CO 


(bid) 


CC/min) 




A 


33 


30 


6 


3 


16 


12 


5 


4 


2 


2.0 


1450 


60 


10 


II 


B 


42 


39 


8 


5 


3 


3 


5 


4 


2 


2.0 


1450 


60 


10 1 




C 


38 


34 


7 


4 


9 


8 


5 


4 


2 


1.3 


1450 


60 


10 




D 


38 


34 


7 


4 


9 


8 


5 


4 


2 


1.6 


1450 


60 


10 


E 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1450 


60 


20 




F 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1450 


60 


10 


ft 


G 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1430 


60 


5 


H 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1470 


60 


10 




I 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1450 


30 


10 




J 


38 


34 


7 


4 


9 


8 


4 


5 


2 


2.0 


1450 


60 


10 ~ 1 




K 


38 


34 


7 


4 


9 


8 


4 


3 


2 


2.0 


1450 


60 


10 


& 


L 


38 


34 


7 


4 


9 


8 


5 


4 


4 


2.0 


1450 


60 


10 




M 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1450 


60 


10 




N 


30 


28 


6 


3 


18 


15 


5 


4 


2 


1.0 


1450 


60 


10 




O 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1450 


60 






P 


38 


34 


7 


4 


9 


8 


5 


4 


2 


2.0 


1490 


60 





[0031] nmM%&tfttmiTmznrcimmM.-£ 40 [0032] 



0 4 9 4 3 

8 













200m/min 


150m/nin 


350m/min 


& *> 


0. 3mm/rev 


0. 2mm/rev 


0.35imn/rev 




L 5mm 


L5mm 


1. 5mm 


& m 


SCM435(HB:230) 


SCM435(4*«A 
D.HB:230) 


SCM435(HB:230) 




360sec 


150sec 


900sec 



(5) 



[0033] wMmm<Dm$k*m 3 tc^f 0 $fc m 3 

®m<D (4 2 2) Bc02*coe-^(D5-felS^i|lJ«lf- 

(Om^Tnto d©gtC*5l^Ts (1) ~ (4) 

[0 0 3 4] (1) : «SB^*©B9lffl<DS*% 

(2) :*aS^©*StS*^lmm<0»*ttM'D^y 20 



(3) :«BS£&0*aiB0ev;&-X«a0O. 9fS 
CLh 1 . 0 3 ftW±0 tT >y *-X®g*#-T SSSffifr 

(4) :fBS^>|i©a^l/K!)SS**aII%, - 

Wcm J /gtUfct©y/ (20. 2x a + 6. 
8 x b) Offl 

[0 0 3 5] 

[S3] 



(6) 



W M¥ 9-104943 
10 





*4 
















mi* 


U> 


(2) 


(3) 


(4) 


rr\ *r 4n 
-m M 


jgij JVr M 

(M AC UL H 


V.AJ 


ITftilP 








A 


72 


1.4 


87 


1.0 




S up 


4. 2615 


0.25 


51 


0.068 




Hbl Ait 


4. 3101 


B 


94 


1.5 




0.9 




^ DU 


4.2597 


a 24 


49 


0.072 




88 


PI m 


4. 3082 


ft 


C 


83 


1.1 


91 


0.9 


* 




i neon 


0.23 


50 


0.070 


f*J 


4. 3045 




D 


83 


2.1 


94 


1.0 




* 3D 


4. 2602 


0.22 


52 


0.069 




rti All 


4. 3108 


« 


E 


33 


1.4 


31 


0.9 




fl Col 


4. 2587 


0.25 


53 


0.071 




Hbl An 


A WT*i 

4. ctoll 




F 


83 


1.6 


148 


1.0 




15 OH 


4. 2605 


0.24 


51 


0.068 




P3 aft 


4. 31 14 




G 


83 


1.5 


89 


0.9 




^ 35 


4. 2612 


0.23 


20 


0.070 


fife 




4. 3101 


H 


83 


1.6 


90 


0.9 


*r 


£ 35 


4. 2587 


0.25 


52 


0. 071 




rih itf 


4. 3085 




I 




1.4 




0.1 


m 




4. 2609 


0.22 


20 


a 007 


83 


92 




4. 3072 




J 


83 


1.6 


93 


0.8 


m 


^ an 


4. 2592 


0.24 


21 


0. 008 




1*3 


4. 3136 


K 


83 


1.5 


88 


0.9 


m 


^ 3] 


4. 2597 


0.23 


19 


0.069 








4. 3102 




L 


83 


1.6 


91 


0.4 


m 




4 3143 


0. 06 


19 


0.006 




rjh air 


ft Z04Z 




M 


83 


1.4 


92 


0.5 


m 




4.2603 


0.22 


20 


0. 006 






4. 3025 


it 


N 


67 


1.5 


90 


1.0 






4. 2605 


0.78 


53 


0. 071 




PI SfJ 


4. 3004 




0 


83 


1.0 


89 


0.9 




« BS 


4. 2588 


0.67 


74 


0.072 








ft SP 


4.3105 




P 


83 


1.4 


10 


0.9 






4.2612 


0.82 


55 


0. 072 




ft 515 


4.3047 



[0 0 3 6] &1ts HIE, Mtffl&te&E, F&cfctf 

[0 0 3 7] $fc, *3tc^-r31»), *#PJM54«S 
[0 0 3 8] BMfflOW&tf 7 0-9 5MM%CD 

1.03 ttUT©ffl**#r**«lM©W*tf 30/i 
mfilh 1 5 0 ji mKTTS^IiSn^ G £ H *Jt« L 



7 0- 



•9 5Ma%©$BHrttSt)s RSffifrS 1 mm© 

0. 9ffifW±l. 03«WTOWt**r*KHKIiO 
jy&#3 0pmfiU:l 5 O/imJXTT'fet), fro, 
MPt$g^S(Ob*tilbfr#fe^l«^K J, 43 



«ttfK%Jt«bfc* 



fciltcD^IS^OlSWby^^Xcm 3 /gfr\ & 
( I ) 

y^0. 8x (20. 2Xa + 6. 8xb) ■•• (I) 
G>HflMe»fi-*-*£ft I J li,S(D 

[0039] sfc eai*ao*j'&* t 7 o~9 5mm%(o 



11 

a (i) onff*»a-r«-ft&Li:Mi:*tt«Lfc» 

^ rtffitJieLT (4 2 2) SilCBWSW? 

[0 0 4 0] * 



0 4 9 4 3 

12 

[01] *«WKfi£5HSfiWI©«9S^Eft«tt;Fft6 



[Hi] 



2S0O- 

( Hv ) 

2000 



I 500- 

s 

50 TOO 160 200 




